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CLAIMS 

What is claimed is : 

1 . AVnethod of fabricating a semiconductor device to be assembled in a 
face-down orientation on a test substrate, comprising: 

providing at least ome of a semiconductor device having contact pads and a test substrate 
having test pads; and 

disposing at least one stabilizer on a surface at least one of said semiconductor device and 
said test substrate in a location sufficient to at least partially stabilize an 
orientation of sax^i semiconductor device upon assembly with said test substrate. 

2. The methodof claim 1, wherein said disposing said at least one stabilizer 
comprises disposing a plurality of stabilizers on said surface. 



3. The method/of \ 
comprises disposing at leas!t on^ 
one comer of said surface. 



[aim 2, wherein said disposing said plurality of stabilizers 
stabilizer of said plurality of stabilizers adjacent at least 



4. The method of claini 2, wherein said disposing said plurality of stabilizers 
comprises disposing a first stabilizerVof said plurality adjacent a first edge of said surface 
and disposing a second stabilizer of sajd plurality adjacent a second, opposite edge of said 
surface. 
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5. The method of claim 2, wfterein said disposing said plurality of stabilizers 
comprises disposing a plurality of stabilizes on said surface to protrude a substantially 
uniform distance from said surface. 



6. The method of claim 1, wherein said disposing said at least one stabilizer 
comprises fabricating said at least one stabilizes on said surface. 
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7. Thdvmethod of claim 6, wherein said fabricating comprises fabricating said 
at least one stabilized from a photopolymer. 

8, The method of claim 7, wherein said fabricating comprises fabricating at 
5 least two superimposed\contiguous, mutually adhered layers. 

S> \ 

r 9. The method of claim 1, wherein said providing comprises providing at 

' least one semiconductor die\ 

10 10. The method o reclaim 1, wherein said providing comprises providing a 

semiconductor wafer with a plurality of semiconductor dice. 
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1 1 . The method of cfmfy 1, wherein said providing comprises providing a 
chip-scale package, 

12. The method of claim \, wherein said providing comprises providing both 
said semiconductor device and said test substrate and wherein said disposing comprising 
disposing at least one stabilizer on a surface of each of said semiconductor device and 
said test substrate. 

13. The method of claim 1, wherein said disposing comprises adhering said at 
least one pre-formed stabilizer to said surface. 
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14. The method of claim 1, further comprising, prior to said disposing, 
fabricating said at least one stabilizer from a photopolymer material. 



15. The method of claim 14, wherein said fabricating comprises fabricating at 
least two superimposed, contiguous, mutually adhef^d layers. 
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16. TheNmethod of claim 1, wherein said disposing said at least one stabilizer 
comprises applying a layer of insulative material on said surface and selectively 
patterning said layerA 
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17. The mettiod of claim 1, wherein said disposing said at least one stabilizer 
comprises applying a layer of photoresist material on said surface and selectively 
patterning said layer. 

18. The method V)f claim 1, further comprising disposing at least one 
conductive structure in contact with at least one of said contact pads of said 
semiconductor device and said test pads of said test substrate. 



19. 



The method of elai] 



structure comprises forming at \et 



18, wherein said disposing at least one conductive 
t\ne solder bump on at least one of said contact pads 



of said semiconductor device and s^id test pads of said test substrate. 

20. The method of claim 1\8, wherein said disposing at least one conductive 
structure comprises applying at least ohe structure comprising a solder, a metal, a metal 
alloy, a conductor filled epoxy, a conductive epoxy, or a z-axis conductive elastomer to at 
least one of said contact pads of said semiconductor device and said test pads of said test 
substrate. 
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21 . The method of claim 1 8, further comprising selecting said at least one 
stabilizer to protrude from said surface at mosj a distance that said at least one conductive 
structure protrudes from said surface. 
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22. A method of fabricating a semiconductor device component, comprising: 
providing at least one\of a semiconductor device with contact pads exposed at a surface 

thereof and a test substrate with test pads exposed at a surface thereof; and 
sequentially forming layers of at least one stabilizer on a surface of said at least one of 
said semiconductor device and said test substrate, said at least one stabilizer 
protruding from skid surface and having a plurality of superimposed, contiguous, 
mutually adhered layers, each of said layers comprising a photopolymer, said 
stabilizer being located on said surface so as to at least partially stabilize an 
orientation of said semiconductor device upon disposal thereof face-down on said 
test substrate. \ 

23. A method of fabricating a semiconductor device component, comprising: 
placing at least one of a semiconductor device with contact pads and a test substrate with 

test pads in a horizontal plane; 

recognizing a location and ori^tanokof said at least one of said semiconductor device 
and said test substrate; \ 

stereolithographically fabricating atUeast one stabilizer comprising at least one layer of 
semi-solid material on a surface of said at least one of said semiconductor device 
and said test substrate, said at least one stabilizer being configured to at least 
partially stabilize an orientatioiAof said semiconductor device upon disposal 
thereof face-down on said test substrate. 

24. The method of claim 23, fuVther comprising storing data including at least 
one physical parameter of said at least one \f said semiconductor device and said test 
substrate and of said at least one stabilizer in\computer memory, and using the stored data 
in conjunction with a machine vision system to recognize the location and orientation of 
said at least one of said semiconductor device aftd said test substrate. 
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25. The Aethod of claim 24, further including in computer memory at least 
one parameter of another semiconductor device component with which each said at least 
one of said semiconductor device and said test substrate is to be assembled. 

26. The metftod of claim 24, further comprising using the stored data, in 
conjunction with said machine vision system, to selectively apply said at least one layer 
of semi-solid material ste^eolithographically to at least one portion of said surface. 

27. The method bf claim 24, further including securing said at least one 
substrate to a carrier prior to placing said at least one substrate in said horizontal plane. 



28. The method of ilaim 24, further comprising recognizing a location of at 
least one of said contact padsyO^aid semiconductor device and said test pads of said test 
substrate. 

29. A method of assembling a semiconductor device with a test substrate, 
comprising: 

providing a semiconductor device hiving contact pads exposed at a surface thereof; 
selecting a test substrate having test pads on a surface thereof, said test pads being located 

correspondingly to at least selected ones of said contact pads; 
securing at least one stabilizer to a surfape of at least one of said semiconductor device 

and said test substrate; and 
disposing said semiconductor device face-Vlown on said substrate with said at least 

selected ones of said contact pads in communication with corresponding ones of 

said test pads. 



30. The method of claim 29, furtheA comprising disposing conductive 
structures between said at least selected ones of said contact pads and said corresponding 
ones of said test pads. 
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3 1 . The method of claim 29, wherein said securing comprises securing said at 
least one stabilizer ta a surface of at least one of said semiconductor device and said test 
substrate to face anotner surface of the other of said semiconductor device and said test 
substrate upon said disposing. 

32. The method of claim 29, wherein said securing comprises securing at least 
one stabilizer to each of said semiconductor device and said test substrate. 

33. The method oVclaim 29, wherein said securing comprises securing at least 
one pre- fabricated stabilizer ia said surface. 

34. The method oKclaim 33, further comprising stereolitho graphically 
fabricating said at least one pre- fabricated stabilizer. 

35. The method of claiir&33, wherein said securing comprises adhering said at 
least one pre-fabricated stabilizer to said surface, 

36. The method of claim 29)ywherein said securing comprises fabricating said 
at least one stabilizer on said surface. 

37. The method of claim 29, furiher comprising positioning said at least one 
stabilizer on said surface so as to at least part\ally stabilize said semiconductor device 
upon said disposing. 
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38. A semiconductor device, comprising: 
a substrate having contact pads exposed at a surface thereof, said contact pads being 

configured to communicate with corresponding test pads of a test substrate upon 

disposing said substrate face-down over said test substrate; and 
at least one stabilizer protruding from said surface, said at least one stabilizer being 

configured to at ifeast partially stabilize an orientation of the semiconductor device 

upon disposal facet-down over said test substrate. 



39. The semiconductor device of claim 38, wherein said at least one stabilizer 
protrudes from said surface at most a distance between a plane of said surface of said 
substrate and a plane of a surqace of said test substrate upon disposing said substrate 
face-down over said test substmte. 

40. The semiconauct©n4evice of claim 39, wherein said at least one stabilizer 
protrudes from said surface at most distance between said plane of said surface of said 
substrate and said plane of said surface of said test substrate when at least one conductor 
connects at least one of said contact pads and a corresponding one of said test pads. 



41 . The semiconductor device of claim 38, wherein said at least one stabilizer 
comprises a dielectric material. 

42. The semiconductor device of claim 38, wherein said stabilizer comprises a 
photopolymer. 

43. The semiconductor device \f claim 42, wherein said photopolymer is at 
least semisolid. 

44. The semiconductor device of chim 42, wherein said at least one stabilizer 
has a plurality of superimposed, contiguous, mutually adhered layers. 
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45. The\semiconductor device of claim 38, wherein said at least one stabilizer 
is positioned to be located proximate a corner of said surface. 



46. The semiconductor device of claim 38, wherein said at least one stabilizer 
is positioned to be locaW proximate an edge of said surface. 

47. The semiconductor device of claim 38, wherein said at least one stabilizer 
has a cross-sectional plan oVone of quadrilateral, round, oval, and triangular. 



1 0 48. The semiconductor device of claim 38, wherein said at least one stabilizer 

is elongated. 
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49. The semiconduc 
semiconductor wafer. 



evice of claim 38, wherein said substrate comprises a 



50. The semiconductor device of claim 38, wherein said substrate comprises a 
semiconductor die. 



20 



51 . The semiconductor device of claim 38, wherein said substrate comprises a 
chip-scale package. 



25 



52. The semiconductor device df claim 38, wherein said test substrate also 
includes at least one stabilizer configured to\at least partially stabilize said substrate upon 
disposing said substrate face-down over said {est substrate 

53. A test substrate, comprising: 
a substrate having test pads exposed at a surface &iereof, said test pads being configured 

to communicate with corresponding contact pads of a semiconductor device to be 
disposed face-down over said substrate; and\ 
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at least one stabilizer protruding from said surface, said at least one stabilizer being 

configured to at least partially stabilize the semiconductor device upon disposal 
face-down over test substrate. 

54. The test substrate of claim 53, wherein said at least one stabilizer 
protrudes from said surface at most a distance between a plane of said surface of said 
substrate and a plane of a surface of said semiconductor device upon disposing said 
semiconductor device race-down over said substrate. 

55. The test substrate of claim 54, wherein said at least one stabilizer 
protrudes from said surface at most distance between said plane of said surface of said 
substrate and said plane of said surface of said semiconductor device when at least one 
conductor connects at least one of said contact pads and a corresponding one of said test 
pads. AX 

56. The test subJtntfe of claim 53, wherein said at least one stabilizer 
comprises a photopolymer. I 

57. The test substrate of claim 56, wherein said photopolymer is at least 
semisolid. \ 

58. The test substrate of claim 56, wherein said at least one stabilizer 
comprises a plurality of superimposed, contiguous, mutually adhered layers. 

59. The test substrate ©f claim 53, wherein said semiconductor device has at 
least one stabilizer secured to a suiface thereof, said at least one stabilizer configured to at 
least partially stabilize said semiconductor device upon disposal of said semiconductor 
device face-down over said substratk 

60. An assembly of a semiconductor device and a test substrate, comprising: 
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a test substrate with at least one test pad exposed at a surface thereof; 

a semiconductor device with at least one contact pad exposed at a surface thereof, said 

surface of said semiconductor device facing said surface of said test substrate with 
said at least one contact pad in communication with said at least one test pad; and 
5 at least one stabilizer disposed between said test substrate and said semiconductor device. 

61. The assefoibly of claim 60, wherein said at least one stabilizer is secured to 
said surface of said test substrate. 

10 62. The assembly of claim 60, wherein said at least one stabilizer is secured to 

said surface of said semiconductor device. 
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63. The assembly Uf claim 60, comprising a plurality of stabilizers, at least 
one of said plurality of st^ilii&rs being secured to said surface of said test substrate and 
at least one other of said p^r^ty of stabilizers being secured to said surface of said 
semiconductor device. 

64. The assembly of claim 60, wherein said at least one stabilizer comprises a 
photopolymer. 

65. The assembly of clai^n 60, wherein said photopolymer is at least 
semisolid. 
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66. The assembly of claim &4, wherein said at least one stabilizer has a 
plurality of superimposed, contiguous, mutually adhered layers. 



67. The assembly of claim 60, Wherein said at least one stabilizer extends 
between a plane of said surface of said testWbstrate and a plane of said surface of said 
semiconductor device at most a distance between said planes of said surfaces upon 
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establishing communication between said at least one test pad and said at least one 
contact pad. \ 

68. The assembly of claim 60, further comprising at least one conductive 
structure disposed between said test substrate and said semiconductor device. 

69. The assembly of claim 60, wherein said at least one stabilizer extends 
between a plane of said surface of said test substrate and a plane of said surface of said 
semiconductor device at most a distance said at least one conductive structure extends 
between said planes of said surfaces. 

70. A method fo\ stabilizing a semiconductor device disposed face-down over 
a test substrate, comprising: \ 

securing at least one stabilizefTteonfigured to at least partially stabilize the semiconductor 

device to a surface of ameast one of the semiconductor device and the test 

substrate; and ! j\ 
inverting and positioning thVsejViiconductor device over the test substrate so as to 

establish communication between at least one contact pad of the semiconductor 

device and a corresponding test pads of the test substrate. 

71 . The method of claim\70, wherein said securing comprises 
stereolithographically fabricating said at least one stabilizer on said surface. 

72. The method of claim 70,\wherein said securing comprises: 

forming a first layer of material in an unconsolidated state over at least a portion of said 

surface; and \ 
selectively altering a state of said first layeA in a location to which said at least one 

stabilizer is to be secured to at least avpartially consolidated state to form a first 

layer of said at least one stabilizer whne leaving material in other portions of said 

layer in said unconsolidated state. \ 
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73. Thelmethod of claim 72, further comprising repeating said forming and 
said selectively altering to fabricate a second layer of said at least one stabilizer. 

74. THe m^fliod of claim 70, further comprising disposing at least one 
conductive structure! A contact with said at least one contact pad and said corresponding 
test pad. 
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